Introduction
============

Prevention of Mother-to-Child Transmission (PMTCT) is a set of clinical approaches for preventing the transmission of Human Immunodeficiency Virus (HIV) from an infected mother to her child. Effective PMTCT efforts drastically reduce paediatric HIV infection. They also serve as an entry point to care, treatment and support for HIV infected women and their exposed children and families[@R1]. Collection, recording and use of high-quality routine data on these services and outcomes for HIV-positive mothers and HIV-exposed infants is not only essential for monitoring and evaluation of PMTCT programs, but also paramount in the clinical management of patients and in managing stocks of HIV test kits and drugs[@R2].

In Malawi, women of reproductive age carry a high burden of HIV infection. The government of Malawi initiated PMTCT programs in 2001[@R3]. In Lilongwe district, implementation of PMTCT services started in April 2002 with 4 health facilities[@R4]. The coverage of PMTCT services has expanded rapidly and initiatives to improve delivery of PMTCT services have been equally impressive. There are more than 40 sites in Lilongwe, 130 sites in the central west zone, and over 700 sites nationally with PMTCT Services[@R5],[@R6]. Malawi has recently developed Option B+, a lifelong ART program for pregnant and breastfeeding women regardless of CD4 cell counts, in response to the specific needs of its people and available health infrastructure[@R7].

With the scale-up of Option B+ PMTCT activities, there is the need to ensure good quality information is being produced from the health facilities. Since health facilities are the established base for collecting, processing, and reporting routine primary data in PMTCT program. The data produced at health facility level is used at district, zonal and national level for monitoring and measuring the performance, ordering commodities, deploying staff, and informing decision-making of the national PMTCT program[@R3].

Malawi government has put in place mechanisms to ensure that information produced in health facilities is of good quality by simplifying and standardizing data collection and reporting tools, providing training on the tools, and conducting routine quarterly site supervision, and clinical mentorship[@R6],[@R8]. Additionally, they have implemented electronic data systems in some health facilities with mechanisms to improve data quality, such as numerical validation, bounds checking and alerts[@R9],[@R10]. Despite efforts to improve the PMTCT routine health information system performance in the health facilities, information produced is still considered to be unreliable, incomplete, and of low quality[@R11],[@R12]. For example, records continue to have missing and inaccurate information[@R13]. Thus, there is need to strengthen data quality improvement practices in PMTCT Information Management (IM) at facility level. This can be achieved by understanding how people behave when performing IM activities.

Health workers are the key drivers for quality improvement practice. To ensure that data is relevant for quality improvement practice, it must serve the interests of those who have to collect it[@R14]--[@R16]. Thus to understand health worker interests there is need to assess how health workers perceive IM activities[@R17]. In the context of PMTCT program, health workers perceptions toward information management are unknown.

This study investigates how health workers perceive PMTCT IM and which areas they consider to be affecting PMTCT IM in the health facilities. The objectives of this study were two-fold: 1) to explore and describe the perceptions of the health workers regarding PMTCT data, and 2) to explore health workers\' perceived gaps and challenges in PMTCT IM at the health facility.

Methods
=======

Study design, setting and population
------------------------------------

A cross-sectional mixed method study was conducted between July and November 2011 across five of the forty-three health facilities that were providing PMTCT services in the Lilongwe district of Malawi: Bwaila District Hospital, Area 18, Kawale, Nathenje, and Chitedze Health Centres. The study sites were among the first sites to implement PMTCT services in Lilongwe district and they also reflect a broad spectrum of healthcare delivery. These facilities are high volume sites; they serve approximately 500 PMTCT patients per quarter. Sites were also selected based on proximity.

The study mainly used qualitative approach and was complemented by minor quantitative approach. 30 out of the 68 health workers were recruited across 5 health facilities. The process of recruitment at each study site was initiated by purposively identifying and enrolling the lead health worker on PMTCT activities who then helped in recruiting other health workers. The health workers (nurses, counsellors, clinicians, and data personnel) were eligible, if they were available on the days the researcher was at these sites and were willing to participate in the study. Of the 36 health workers that were approached, 5 were unavailable and one refused participation.

Ethical consideration
---------------------

Ethical approvals were obtained from Malawi National Health Science Research Committee. Only academic approvals were obtained from University of Malawi-Chancellor College. The participants provided informed consent. Data for analysis did not include any personal identifiers and were analyzed anonymously. The participants were told not to mention their names during recorded in-depth interviews. Data were stored on secure, encrypted password-protected servers.

Data collection and analysis
----------------------------

Data were collected through observation, semi-structured questionnaire and in-depth interviews.The questions included demographics, health workers\' role in PMTCT IM, tools used in PMTCT IM activities, perceived usefulness of PMTCT IM, challenges affecting PMTCT IM activities and the proposed solutions. Observation was used for review of the information management systems. The questionnaire was first administered. This was later complemented by face to face recorded in-depth interviews. The interviews were conducted in either English or Chichewa or using both languages depending on participant preference. Each interview took approximately 40--60 minutes.

Qualitative data were analysed using thematic and content techniques. The first step was that the audio-recorded interviews were translated, when necessary, and transcribed into English by a transcriber. Then the principal investigator listened and read all transcripts at least twice to confirm their accuracy. This led to the development of codes and a code book. In the second phase he coded all transcripts and updated the code book, when necessary. The third step was to identify emerging themes from the data. The last step was to interpret the data. A social scientist reviewed the transcripts, codes, themes, and interpretation for validation and did not find any issue.

Quantitative analysis of structured questions was conducted using SPSS statistical software using descriptive statistics.

Results
=======

Characteristics of study participants
-------------------------------------

30 participants were enrolled and 80% were female. The median age of study participants was 34 years (25--65 years) and the mean age was 37 years (standard deviation= 10.5 years). The majority of respondents had secondary education (N=20, 66%) and some had tertiary education (N=10, 33%). Job cadres included nurses (N=21, 70%), counselors (N=4, 13%), data clerks (N=2, 7%), data officers (N=2, 7%), and a clinical officer (N=1, 3%). Bwaila Hospital had the largest number of study participants with 33% (10 of 30) whilst the rest of study sites each had 17% (5 of 30) of study participants.

Perception on PMTCT IM tools
----------------------------

Management of PMTCT information across the study sites was primarily paper-based and complemented, in some instances with IT tools. Paper-based tools included antenatal, maternity, and HTC registers, health passports, mastercards, and reporting forms.

IT tools allows health workers to collect, store retrieve, communicate, and transfer PMTCT information electronically in the health facility. The following were IT tools being used: touch screen electronic medical records (EMR) used for data collection and reporting, computers for general use, personal and health system cell phone for tracing participants with missed visits, and wireless message devices for communication between facilities or with the District Health Office.

The main IT tool employed as a strategy by government to improve performance of information management in the health facilities was EMR. This tool aimed at improving the quality of PMTCT service delivery through efficient information management[@R18]. The tool was being piloted hence they had to run it parallel with paper based system.

[Table 1](#T1){ref-type="table"} illustrates the distribution of IT tools implemented across the facilities and their functionality status:

###### 

Technologie

  ------------------------------------------------------------------------------------
  Health\    Touch Screen   Computer System   Wireless\   Cell phone               
  Facility                                    Message\                             
                                              devices                              
  ---------- -------------- ----------------- ----------- ------------ --- --- --- ---
  Bwaila\    ✓              ✓                 ✓           ✓            ✓   X   ✓   ✓
  Hospital                                                                         

  Nathenje   X              n/a               ✓           ✓            ✓   ✓   ✓   ✓

  Area 18    X              n/a               ✓           X            ✓   X   ✓   ✓

  Kawale     X              n/a               X           n/a          ✓   X   ✓   ✓

  Chitedze   X              n/a               X           n/a          ✓   X   ✓   ✓
  ------------------------------------------------------------------------------------

KEY: X=No, ✓=Yes, n/a=Not Applicable, A=Available, F=Functional

Many health workers had a negative perception toward paper based system compared to electronic medical records or computer systems that were perceived to be efficient and effective. Paper-based tools were thought to be time consuming, difficult to manage, not easy to use and expensive.

> *"Yes, because it \[the computer-based system\] is cheaper than using plain paper or stationery\...am able to retrieve the information about the client."* (Data Clerk)
>
> *"There is lack of information technology infrastructure which results in using an outdated way of processing and keeping data (hard copy) which is easily lost or damaged."* (Data Officer)

Other participants had reservation toward the usefulness of IT tools especially computers because they had limited access, inadequate knowledge or skill set.

> *"We had a computer which has been down for 3 months now. It was used for producing reports. However, I have never used it because I don\'t know how"*. (Nurse)
>
> *"No the computer is not working for 2 years, I don\'t know, it was not useful because it was not open for everyone as I could see it was for the big men \[superiors\] ... In future computers are required."* (Counselor)

Nonetheless, all the respondents indicated that they had the intention to use IT solutions in future, if the mentioned limiting factors were to be addressed.

Perception on PMTCT Information Management tasks
------------------------------------------------

PMTCT programmatic data management is performed at each point where PMTCT clinical care is provided within the health facilities (HTC, antenatal, maternity, and postnatal). These tasks are performed by a diverse of cadres (nurses, data personnel, counsellors, clinician), starting from patient registration by data personnel to discharge by nurse. Thus for the study all the cadres involved in PMTCT IM tasks were classified as health worker. However, it was noted that nurses were considered as core/lead personnel for PMTCT activities.

Participants identified data compilation (97%), data quality assurance or control (83%), data documentation (97%), and report development (100%) as PMTCT IM tasks being performed in the health facilities. The tasks were recognized as part of their job description and were considered vital: "*"When you are a PMTCT provider you are supposed to collect the data as part of your job. The information that you collect is right since you have the understanding of what has been done."* (Nurse)*"In nursing, we believe in documentation. Documentation involves data collection. So, you feel like, information not recorded is work not done."* (Nurse)"

Although health workers recognized IM tasks to be part of their job, they considered clinical service provision as their primary role. Among nurse participants, 71.4% indicated that information management tasks were secondary to clinical services.

> *"Yes, it is relevant, but it\'s too tiresome. As a nurse, my duty is to provide PMTCT services not collecting data."* Nurse
>
> *"It is better to provide PMTCT services to a client than documenting."* (Nurse)

Performing information management tasks was also viewed to be tiring, tedious, and time consuming.

> *"We work, process data and then put it in the registers. It\'s hectic because, most times, by the time we finish helping patients we are too tired to compile data in the registry. This is why we rely on the clerks to help us. However, they fail to do all the work. So, at the end of the month, it\'s still us working on the data as we compile reports to submit to the DHO."* (Nurse)
>
> *"It is time consuming. For example, there is shortage of health workers here...so, one finds himself or herself doing everything \[PMTCT activities\]... and hmm, recording PMTCT data is time consuming because of these registers."* (Nurse)

Perceived uses of PMTCT information
-----------------------------------

Health workers perceived PMTCT information to be useful because it was being used for clinical care, planning, evidence of work completion, and reporting.

> *"Yes. It is very useful because at the end of the day, you know how many people are coming to the clinic, and how many are infected and how many receive PMTCT education."* (Nurse)
>
> *"Yes, Management should know how many patients visit this clinic per day or per month...so that they should not have problems in budgeting or knowing what has been mismanaged."* (Data Clerk)

The majority of the respondents emphasized data usage as a means of obtaining new stock, as evidence that they are working, or to produce reports for their supervisors.

> *"PMTCT information is useful for supervisors because they are able to know that I have worked, so PMTCT information that I manage act as my evidence."* (Nurse)

Challenges of PMTCT information management system
-------------------------------------------------

Participants reported several factors that hindered PMTCT IM systems in the health facilities including lack of feedback, training, teamwork, negative attitude toward information management tasks, and high workload. The majority of the study participants (80%) reported that they had not received feedback on the submitted PMTCT reports and or queries raised that required feedback.

> *"If we request for feedback from nurses they just say we have sent the information to the DHO but nothing happens."* (Counsellor)

The feedback process was perceived as fundamental for quality improvement practises and a motivational factor for health workers to perform well.

> *"Ah as of me, I have never received feedback from the DHO. However, feedback is useful because sometimes you correct or make things better when you have been told that you did not do well in a particular area, you keep that in mind and, next time, you make sure that the report produced is better."* (Nurse)

Inadequate training was mentioned as another contributing factor to IM underperformance in the health facilities. Only 36.7% of the participants indicated to have attended PMTCT training with IM component and 20% to have attended refresher training in the previous 12 months. Those who have not attended the trainings are supposed to be briefed by those who do receive training. However, sometimes attendees fail to clearly impart training proceedings or neglect to brief others at all on what they have learned.

> *"...like filling in of these registers, only two went for a training workshop and the rest were just briefed. So many mistakes were made in these books last month.*" (Nurse)
>
> *"Frequent change of reporting format occurs even before we are conversant with the current ones and sometimes orientation is not done"* (Nurse)

Participants also mentioned that high workload and lack of sharing resources contributed to underperformance of PMTCT information management activities.

> *"I have never read the PMTCT guidelines because they are kept with the nurses who do not share"* Counsellor
>
> *"The problem is that there is shortage of health workers most of the time there can be one nurse doing all the things from antenatal, maternity so it\'s a challenge."* (Nurse)

Participants recognized their own and their colleagues\' attitudes as contributing to underperformance of the PMTCT IM system. Health workers were reluctant to resolve information management issues.

> *"In meetings, we discuss about documentation. The cause of poor documentation is laziness because when you ask them \[PMTCT colleagues\] whether they have corrected their documentation mistakes, they just say oh! I just forgot or I was busy, though they know how to do it."* (Nurse)

They even recognised that their attitude toward IM processes contributed to the underperformance. The majority of health workers suggested that there was need to change attitude in order for PMTCT IM system to perform.

> *"Health workers attitude should change and see that information management is everyone\'s responsibility."* (Nurse)

Participants recommended that there should be increased supervision, team meetings, improved feedback, increased trainings, and recruitment of data clerks to improve performance of PMTCT IM system in the health facilities.

> *"There should be like supported supervision on how the services are being provided at the facility and that supported supervision should be from top management.*" (Nurse)
>
> *"I think that we should be having monthly meeting on HMIS."* (Nurse)

Discussion
==========

Our study has focused on understanding how front-line implementers of Malawi\'s PMTCT program perceive information management. While health workers recognize the importance of information management, they consider these tasks to be time-consuming secondary roles that distract from their primary role of care delivery.

Our primary finding that information management is perceived as a distraction is not unique to this setting. Other research has indicated that health workers see information management as a burden, and as a result give it second priority[@R19]--[@R21]. This perception reflects a culture where information is not valued as integral to patient care. It also contributes to poor information management practice, which can ultimately lead to poor patient outcomes, as the health system cannot adequately order commodities or deploy staff thus impeding health information system goal which is aimed at improving data quality and decision making[@R22].

Although PMTCT program data in the health facilities is perceived as potentially useful, utilization of this data is limited. One general perception of these health workers is that data usage is for ordering stock, something that other studies have indicated as well[@R15],[@R21],[@R23]. The 2014 WHO report on Implementation of Option B+ for PMTCT suggests that the Malawi experience has shown that underutilization of data exists in the health facilities due to the HMIS approach that does not actively engage those at the sub-district level in data analysis and use[@R8]. These findings formulate the basis of claim that health workers at facility level provide clinical services with limited evidence based practice. This finding is supported by other limiting factors that exist in the health facilities: lack of information culture, low training, heavy workload, low education levels and inadequate data infrastructure. Similarly, studies have shown that most clinical practices are based on limited evidence and the latter factors hinder evidence based practice[@R24]--[@R31]. In addition, the ultimate success of a health information system is measured by informed decisions that lead to action and positive change in the health system or health status, rather than by the quantity or quality of data produced[@R32]. Therefore, HMIS approach needs to include facility level in the processes of data analysis and interpretation to increase data utilization and address the limiting factors.

The findings also suggest that health workers\' perception toward the nature of the system contributes to the performance of PMTCT IM activities. The results showed that health workers perceived IT systems to be valuable and beneficial compared to paper-based systems that were perceived as tedious, error-prone, expensive, and difficult to manage. This finding is also consistent with a study conducted at Nathenje Health Centre which concluded that paper-based system is not a preferred method for health workers[@R33]. Therefore, if users have a negative attitude toward the system, their willingness to use the system effectively is questionable. In our study, the PMTCT health workers had negative attitudes toward the paper-based system, which could have led to PMTCT IM tasks being conducted without diligence, compromising data quality. IT tools provide an opportunity for enhanced performance on information management tasks that can improve data quality and use. Thus the government and its partners need to continue addressing the following limitations: inadequate knowledge or technical know-how, limited accessibility and lack of maintenance for improved utilization of IT tools.

Limitations of the study
========================

The qualitative data were limited to the information that the participants have provided in the interviews and they might have had reservations in providing their true perceptions of the PMTCT IM at the facility. Additionally, the study was cross-sectional, conducted in only 5 out of forty-three health facilities in Lilongwe district. Therefore, the findings may not necessarily be generalizable to other health facilities in the country.

Conclusion
==========

Based on the study findings, there is need to change health workers\' perception and find out ways of motivating data quality improvement practices in the health facilities, as health workers view this as a tangential, non-essential part of their job. Therefore, health facility leadership needs to promote information culture through enforcement of meetings, supervision and provision of feedback. This can also assist to enhance utilization of PMTCT data in the health facilities. In addition, the government and its partners should continue rolling out and enhancing competence of health workers on IT tools employed in the health facilities.
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